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@ Process for pneumatic gauge adjustment of edge-pinned cast web. 

© A process for promoting uniform thickness in cast webs 
(11) of thermoplastic materia! comprising use of variable air 
forces selectively directed toward a cast web with pinned 
edges along the line of initial proximity with a quenching 
surface (13). Especially useful lo mitigate thinning adjacent 
to the pinned edges. 
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tor? 



^jus^men£ te^l^^-Piinn^ c&sfc Web 

i 

relates 



^e^^x- toj/"-°Th£s invention ^ 



.^straenc Y>£ cast webs of thermoplastic 
3 ■ f ^the webs are coc.,ta by proximity to a 
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/.quenching siirlcice "Vnd 1 the web edges are pinned 
• the" quench'ii j surface "by electrostatic or 
rces. The process of toe invention utilizes 
v f; air force? "iire^ted" toward tne cast web 

/ . ^ ."^ P-^M n i'.' along the 

iX't^'C., ■ [ *^^^??P&j&: " \ \.^^W?C*S* c ^st web and .. 
, "^^I-^'*?*^ ."4 r ^^JU **4 ^ er at predetermined 
^ y?^^*? ; a fe^te to alter local 

15 ^ e ^^'" ,^5^4? • The .invention is 

•pai?acMlarfy w Suited" %r l frn&ri)fat**ni. ot web edges 
adjacent to the pinning. 

' .. P r f.°r Art - United S tates. Patent No . 
.'. ^' 59 j,' 5i$ issued August 3, 1971 on the application 
20 of Wldiger discloses the use of an oscillating air 
knife to direct a nonuniform air stream against a 
cast, molten, web of polymeric material applied to 
\, a quenching drum. The web of the patent is not 
pinned at the edges and there are, therefore, no 
25 substantial transverse tension forces generated 
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during the quenching, . The process of that patent 
is directed ^.ta^ar^ of the 

unpinned w^J?^^o :^igt^te ? from edge to edge across 
the web and create random gauge nonuniformities in 
a wound roll, rather than permitting such non- 
uniformities to remain at the same place , thus 
causing a thickened longitudinal lane which would 



result in wound rolls of poor quality. 




drum and its edges have been pinned br electrostatic 




discloses an arrangement for r pinning end^ quenching 
a molten web of viscous polymeric material by means 



of electros tatic' u forces applied across the web in a 
line where the wefi'fcomfes Into actual contact with a 
quenching drum followed by application of gas forces 
uniformly across the web and around the quenching 
drum extending from the line of web contact to a point 
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of; web. submersion in a icOoling liquid. - There is no 
provision -£pr : .adjustment:of the air forces trans- 
versely/ across- rrt&e ?ri:/"..io.\5-.ii/vf;'.:.' i'.-r' • " : - 
.•-•'«:■. '.-v- iSttinmasry of rathe IhtBention 3 - -'-Thermoplastic 
5 ; materialV;te6iten> ahducastr au^«Hry» "nwyftg -'-';£ •* 
.r.vq»^ching>vsurface> has^ long- been pinhe^- to' the quench- 
&r ^gl'^iarfA^a^t^'iate^jEl' ^d^eWf &e^eb. Such^ 
edge p j.nnihg : eliminates losV' of-'we^ wid-iQi due" "to 
shrinkage. -rdu^^'£h^''|&eati&' an^^prevent's the web 
10 . edges from' 'wandering oh : th#^enching ; surface.'- iUk". 
cause: 
thus 

forces are ^fcherated^ac^ web'ls' 
- stretched ^oihe •ja^^U^f^j^'^^^it. c^ois . 

15 , such stretching occurs* at^Me^weake-slr poiftts< on 'the " 
web including hot 7 edges •'direc tly ad jacWht' to 1 the ' 
pinning ;>'we&' areas df - highest-' temjerat&e; ana 8 areas 
wherein .^c^sive air has been'' entrained" and sealed ' 
. . between the? w>«b and the' quenching surface hereby''* 

20 reducing ^tiie^heat transfer 'Between the .web and the 
quenching Ssttbfaee. This 'ihVehtion relates to a pro- 
Cess., for controlling the temperature of a web by ; ' 
controlling yfcfcs; proximity *to ' the quenching surface , \ 

which , ini -turn ,' icor.trols • the' ^ areas of the ;; web which 

25 will be sfcreitched during ; the* quench and, thus, ac- 1 ' ' 
complishes1--gauge. adjustment. --This invention relates 
to a process £or ^affecting a ^ variable force' trans- 
versely across' a molten web "to .control the local ' 
proximity. i)i the web i *to a quenching surface. 

30 - It' has been well established that, in 

processes wherein a molten web is cooled by prox- 
imity to a moving quenching surface, the web does 
not Vome into actual contact with the quenching 
surface. In -the absence of some intimate pinning 

35 force, such as electrostatic pinning force, there is a 



3 



• 4 0051699 

thin, layer of air /entrained -between the' w^b and the 
quenching; surface For tie ^purpose cf tile descrip- 
tion of this invention, the word "contact?' ■>■- it v " 
refe^%r^^a e relatiAnship bei^en: a wcb^nd a moving 
5 quenching, surface f ' ^sans; : tfcat - ..the web^s-in^ prbicimity : 
with the quenching surface. ; and is .separated? :th#refrbm 
b Y only that thin layeg ipf thei extenfcthat the 

entrained layer- of, has a :uni^tini: ihigtoessatr^hfe- 
ver?e3,y across the yeh,^ 

^ 10 ^ ( J ue ^ c ^ in ^ W^^^l^^^^ willnbf, .substantially! 

uniform.. [: . Axxy ; air entr ; ^e^. l^t^e^t^^eb-:^^the , 

uni;E ?^; ^^^^^B^S^i^^A^t transfers 

15 vent i<pn , f /the term ^inn^r^ n :; refers \to e h«Blcg:;a web in 
actual con,|^c/b #i tfcr^ ; ^ t^irfeh If excess : 

adegpate . to j^eyent, l^ter^^mpvement^Gj| t/fee edge* of 

, d ff PA^ e ; ^! a ^ sv ^^?S tension fo?c,f r> generated 
across the ^eb djie to> shrinkage when t&e; vet cooled. 

20 ;,' u Appor^ing^^o. ; .tii . a & px : c ^ 

vided a - process for qu^nqhing .and adjiustirvg the g;^tge 
of a molten thernjoplasUc ;> web: vh^l* xinqte5* s extruding 
\ the web onto 4 quenching -surface, pining - : ?ch lateral 

edge of the .web to the^ quenching : t?5irfaca> ;y; an: direct- 

25 ing. air- against ,t*e. .^-alp : ng n the line ; of . -r.it ial con- 
tact, between the web .and the gvenching. sfc Trace-. At 
the lateral edges , the air is directed against: the • / 
web before application of the pinning forces ; The 
air is directed through a plurality of individually 
.30 adjustable jets and, in one embodiment, the jets are 
adjusted, at the pinned edges, to have air forces gen- 
erally decreasing inwardly from the pinning. In 
\ central portions of the web, the jets are adjusted 
to have air forces which are greatest against the 

35 relatively thin areas of the web. 
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; ; . ^Despriptioniof . the:, Invention - Fig, 1 is a 
representation of a: device _iised to, practice , this^ in- 

; . ; ■^ln Xr ?£g.A& is a cross-sectional representation 
5 , of / .the <^r r : «.-■ I . w 

- _ ..qq.:.; 1.-Plg!*vw3:ffis.-. a across -sec tional ^-representation 
: ^;.of -the., icfevice w£?fcii :, tfhibh -^e^process "iot -^this invention 

, is f pref £xabi&; prc^^cedy 7 &.%fi£&\j*> ^ " i-c. - ; - 
• v:? ^ .. Fi^sx.r .r^^ncHS s . are:^GOiiiparative^>gtaphical' # : ; 
IP : repres ^t^t^ons-Apf > .-£&lm^thi&}^^ 3 

w£bs^of.>-^ i^^a^t^der^ 

of Fig ^3 . withysnd^ 

tioiu.; Ufvi . ;;t : sc Vi^iirs p/riri:;* rr £ -fptiA ^^.PAU-i f . 

15 resentafciQStf of^ofche -film- thicknesW of wWbs : de^ 
^picted ini^lgi* 4 aftfe± biaxial oiaeritatioh: -° 
.a iv , .>-.. ;ti:;j LEA Fieri- 1% tool teif 'tliei^dplas tx^ : ' Wi> v l i c : is* 
extrudectef^cmi ^it&rusion die 12^tb quenching 7 Surface 
13 moyi^gM^^he direction"- o£*%'r&»r 14 ; l Ai* 1 j'feii 

20 .pack' 15 jnnidunSied^ aboyfe ^ ^^nbh&ii^ surf ace 1 13 c (the 
ic^Wtiri^ ^hbwn) Aii:* is 

in^trodUGed^lntd air jet - pack l r 5 * through individual 
ports 16^ :16? ^16 3 > . **V6* ^ from separate air 
sources ^aftebld of individual 1 alir pf^ssure adjust- 

25 ment. Air is directed f^bm ait ^et pack 15 against 
web 41 along ^ the liiife' 17^ oj? ! initial coAtact between 
web 11 arid ^quenching' surf abe 1 13^ Af tei/w^b 11 has 
been ^subjected : to : the air forces of 1 air ; jet ; j)ack 15 
and ibffiEqr'er?the web has built substantial shrinkage 

30 forces V -lateral edges of the web are pinned by 

electrbstatic probes 181 For purposes of this de- 
scription, ports 16 1 and' 16 2; and l6 n and 16 11 "" 1 , 
representing lateral edge widths of about 2 centi- 
meters, are located directly over the portion of 

35 web 11 which would be pinned by probes 18. 
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In operation, of the process cf this inven- 
..tipn, the air: jet pack provides air"ferces Agains t 
the molten web to accomplish web gauge adjustment" 
... in 5<t, ; .lc?.et jtWOowaysa -dEirst^ in the Vicinity of the 
5 electros taticailyvpinned hedges* toe^^db: pcrti "ar ; 3 ~ 
, :i located to-rdirect-- air-agains t the Sweb JBef ore applica- 
. .. , tion of r rthe 0 pinnin,g ;f orces;:;4i»3 tfeay azeh ad justed.; such 
that air forces against the. web arer greatest where 
the i %b..j* y ill. be; : ^inn.ed rand iatfe;;" decreased 
10 ^^ dl »E£* 0 ^ Sue" of -.air • 

^^f^P^i^r^^.^^ -tic material 

closer to the quenching surface . way which will 
^ cause ^f^icr^d ^we^ ,-c^ing neakest. ,t»G the area 
15 where .the ; i$^.^<pLT^&^mr&r»piil web 

cooling ne^^es^ jto, the> x ar^a Vfhere ithepMges will be 
pinned .n^^e^^^gp^a^: stretching jp»d consequent 
, ^^f^.?fe^e/^g^'^^h tt yoiajfei&e -osus efl* by . 
• S ¥&*S3? 't**.F°°J-*$9<T.o*4s forces appUed^invthe ' : 
20 yic,ini.ty : pf -whf r^ the. ^dges will- be ;pinnfe * ge.ne**i : ly 
extend, inward .,to 2 a^%^B L poi^p^i^gh^^.ig^^ 
cent...,the f pinned edges #herea£? mijiim9p l .;Srefeft1**eIc»esses 
would occur in ,the>. absence^ of the raira forces; -~,a: 
distance of ^JS^r^l^M^^s e^i^^xjs ^nd . .:• 
25 usually of^abput^S .centimeters. 3SV ..-*.. 3i 

* «• s &?^->J^**^^9*^*y 9f.vtiieo!8enter of 
the web . between- the< later al- r edges r ;in,, cases, wherein 
the web may . have >een 2 cast j-with :j local. .relatively 
thick or thin; arjias «... the i air , ports, -are - ad justed :.to 

30 provide air forces , which , are greatest in areas of- 
the web which are, relatively thin* That adjustment 
creates nonunif ormity in the : entrained air layer, 
causes more rapid cooling of relatively thin web 
areas and leaves relatively thick, web areas at a 

35 higher temperature and more likely to be stretched 
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during .^e : {S^r imager-: JLn- cooling^,: The < vicinity of 
; t yie center of £ the jweb is- generally- taken 4to. ,be the 
. xen^in.der ---of 2 t£e s webs inward froinr ithe^yicinity^ of *i 
where ^thftt^dgtfiLJWillj be' pinnedg^Hr a? distance: -of ; > 
-5 gen^^lly^^ ^Hl5-centimeters> and/<tisually> "about 5 z 

•^^ii'^* ^ ithe ledges i of ■? the- ^eb^ue-^inned r - :< k& 
th^;^ueftcheo: _.,> a:V -jre> .^ome^ ■ 
pin^^icd^^^: ,s ^ace^ ^ 

10 pin: ; ;^^;;.^ 5 ^?^ ^urty?insd^ 

ai%layer >? i;^ 'pfiifif|^f ^cfianism • ) 

describee >i/ 1 -'is <M^cgs^ive x thinriingp^The 

air jet -rpacS •* ' .oca t^d ^§€ch • tha t - one of -mbire of 

the air . jets are positioned ovier that portion 6f the 

15 w.^'-whic/./^gbir.d)e .pinned z&ctn&tii rtjuenchingr surface. 
When air .•tbr^' aire directed ^gsLin^t- thei^web areas 
to be, pi: ledctf/some of th^ckiir^etiw^eri 'thd web iihd ' 
the; que^ Jiimtr feurface is^ eO^aiMated^ and, "> a£ a result, 
, when the v^afc^geris pinned, <X<£g& : ?a±T fis displaced ■■ 

20 und^x :^:h^^::^- adjacent th^pifctf^^ : • " 

the^air^iay^rbis more ^un3ffprfe ; aiid ^eat ^transfer "is 
more .uniSot*.uo5 * cruris ai- ^:\r^rJr 

•i',: 3^?T&s/M£ath of web? whf^ch ^3 Effected by s . 
applications of o electrostatic pinxShg -forces ; ; ±s'^ • - ^ 

25 usually: abov^ ^c tbbiS? centair^tex^^ Mr jets directed" 
toward: tha.cn affected:) width ^^pihhed^Veb are said to 
be directly rover th^p^^ihg. The" outermost air jets 
adj us tedStOi provide ' ai'K forces- furthest from the : 
central , portion of the web are said to be directed 

30 at the,; lateral edges, . ..».;,' 

With reference to Pig. 1/ the gauge .ad- 
justment air forces are usually greatest for 16 2 
and 16 n and usually gradually decrease inwardly 

fromeach edge through 16 3 , 16 4 , and so forth and 
35 i£ n ~2 T^n-3 . ' . 

J-& , 16 , and so forth, to a position immediately 
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above the area of th&tWfeb which wduM :; ekhibit' ^'min- 
imum thickness^iLik>th6t%4)senc4 of v tfi£ ; *alr fdrces. 5 "*Air 
forces \#rcki fb£^£tidWX 6 n Sre> J 5f te'n^ad^us^ed ~£o : tee less 
than 1 : •-forces* driward- ana ad j aceh ti ta^th^P^iiufing 
5 Adjustment.; of -mother air ^forces iscmad^ .^uoh^Ma^ rela- 
tively greater forces are directed toward^reTatiVely 
thiimer web areas.. , 7 JTlje relatively thiraafei web areas 
occur as a matter of np^^licthqrzwDplaiStic : wefe>xiuanu- 
facture, of ten^ as a - resul t :o^ ssqme lccafe^matiiDntq 
10 in ^the; opening;- of . the : extn:istion die>:: 'J3vicknessMvar- C 
,4a^pns : in ^we^ by any of 

,.. several -- wellTkQO^^^.^od^, ^suQh.as .by nbndontiac ting 
v : . radiation gauge s :C : : or ch^ic&l thickness{ me^s\iringi » 
devices * :j - .^^y-- ir^/ioiwi.s^c? :--\ v -3 ■ s:/S£ - t s 

15 T^^- n; The web-thi^nesis can be j contihur^ay mGn- - 
i tared by noncontact^xig ..means and indications of 
thickness deviatiqns^aitfb^rused to a^to-llribaliy ovi 
control and adjust ja^d5<2££es directed Lawi^^ theB 1 1 
web to ca^se correction in>.the deviatiaDnaaw -Of course, 
20 the deviations can al^p.cjD^.Ae terminer n^aa^Iy and - 
the air forces roan be manui&ly adjustedic^c^rdingly . 

In Fig. 2 there is shown a foui^ffiirt air 
jet pack 20 in par tial cutrjawatjt; td illusrttate the 
interior of the ; device. -i^ri^troau^edolnto * the 

25 jet pack through ports 21 , from individually adjustable 
air pressure sources which are conventional and,, 
therefore, not shcwri. The air-^sses through ports 
21 into individual chambers 22 and is '-uea directed 
through slit openings ,23 in the side of ' ..: J m pack 
30 which, in operation, faces the thencop.Ustic web- 
Chambers 22 are individually separated by walls 24 
and, at the slit end , walls 24 have beveled edges 
25 to afford a continuum of air forces between 
neighboring slit openings 23. Of. course, air jet 
35 pack 20 can have as few or as many individually ad- 
justable air jets as are required or desired for a 
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particular^.us^. , As. few as . one jet at .each lateral \ 
e#ge p^oyid^^ome- o$ J^.>enef it of the,. present, in- 
:Vention,^ut^.t.l£^t four ; ; a t;.each < e edge ,*ar e c pref erred , 
: s 4- x <l?rS^% t ? r . e : •usiially if ja^ed > :. -^he ;air ^t packs 
5 c *?' ^? t #? a 'W? d $ s the ^o^t%^idtiv :pf W^ '/ana; : 
for adjus^i?^ of, gauge/ has J^een foun 
f lits o ^Py^S 1 --.?9f s r??t ™^?r^"' *a^4«*bP&jt 5 centimeters, 
lQ P2 :• a ?*:^' su # 1 y; not xn ?re thant L 2 : ,centiineteijS long. • 
The s lits-^a^be as short ?a%;£esirbd b^^beci££sfe r 
10 air is r suppliecl to each slit f romf an ind^iduail^ ; ; ^ 1 ; 
coijtrolled^a^ the ^shorthess of the slits 

becomes 3 ^maj^r^gf ^cqncriid^ .qcmyeni^nce/ of ^ '•, 
operation .^fp^^hat reas^ -«JJ ? ts^ are^nerally not 
less tjgi^a^^ 

15 3xs : i"9 * ir j?t ?? c ^viSh^ld> be located; at; ; a 

distance^frpip .the. web to aye id contact with the web, 
during oper§tion 0 and ye t : {tp+ maintain coherent and - 
indiyidugl^i^^ forces, from each, port against the web . 
The 3 e fioP^fe/i^ .usually, .^cate^ ^out: ^^ millimeters 

20 from, thg ga§ t web; ':- ^ : ^c;? ±- : - oV*r-.. t * ' ,>;/' 

vo:-- : Sr'rtf^ifo'WrSj' 3 there is shown,- in cross* section, 
aj.prefe^r§d^^eyice forv practice p^^the present in- 

ven^oji..: n : 3^eqdeyice 3 r3pv comprises, a combination of 3 
part4cul§g i/ we^ 5 mahuf actty:ing[;> elements as previously 

25 disclosed £^U.S ,P : > E 4 ,.pl$, 575 rrisgjued* Apsil 12, 1977 
on the application, of .Heyer, -/the same inventor as 4 - 
herein,. Air^ bearing^ Jlr.is used with pressure chamber 
32 and the^adr forces-; of the present invention are^ 
: • applied .therebetween and before application of pinning 

30 forces. In-operation, web 33 is cast from extrusion 
die 34 and is then t forced out of a .catenary path by 
air bearing 31 and, thereafter, pressed into prox- 
imity with quenching* surface- 3 5 moving as indicated. 

The molten web is held taut by and stretched 

35 around air bearing 31 but does not come into close 
proximity with quenching surface 35 across the web 
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until it reaches pd'int^'3'6 ^ " At ? 'poiht *3oV"' air' "i s s^ 
directed toward : the J weTS^irS]^ :: a£t j c et c |a^? as has 
Been -dfsc^^^ l^e^klir^^o'rfceV' of ? 5 air 

jet pa<:k -37, ; taie prWiihii^ ' : £t£&^ 
5 stant ^ir* pr^ 'quenching-* r: 

surface £ rom tii> T5eafl c hg 3i ta point 0 3#" and- across 
the eintii:£ Web £ ■'^^• I 4ts*iffe ? ifHSt 1 l^tei&l edg£s :: o£ 'i*eb 
33 rare fi^ed td^tj^ehcHiti^ s^^c^^5V r 4l^6troi5tatic 
pinning r f brcfesP %^Lf idd ^fereto^ iifineSiitel^' : :u * 
10' aftek sthie air^ je# pkdk 3^/^ ^ ^ : t V* e 

nec€&s^ry : ^ha?t tlfe %l c ir ^brfee^-of Itlie^ aix ^jefc jpack ' 
must ^'dxrect^ ^fi^ Veb l^ f ir 3 i:jar : the >: " 

point where* the &e^ the 1 

15 quenching sux^adfe t^^il#%tttrk c inm(Siit excess air ; 
and to prbvid^-^^gSr ia^e'r Vf deisir^t-l tuickiiess 
between th^^b *ahd^th^ ^ferichlng f ^Su£l£acV;'o V: ^ c : 
^ arftt:- v Fig=\.- : - '43 there • i^E shbwrf a* gSa;yh\2iI coia-^ 

pari son of bats t-wefr tifricknVss profiled- i^^^ahd- 

20 without the process of this inventiaSrf vl^s abscissa } 
represents distance^ In ciek€£&ieters>SfrdA ::: the lateral 
edges of a cas^^fiSLni web" ah&{ th^ ord^aie represents 
thickness of the cals t wefcKP" L^ne- ; 4i y xep£>^W\ts the 9 
thickness prof ile 'of : a^ gttenGKe&*%feb& car^t ' : ''xl ";£ng the 

25 device of ?ig.' 3 x wi^hb^ feryplied to 

the air jet pack^> Tb-"make^ tK6 ^bs i; characterized by 
the lines of this FigV*- 4 \ polyethylene ! tef ephthalate 
was cast at a tefoperatu^ 

quenching surf ace . teovirig at about- 3'5 • ttfeter;s pfer minute 
30 and having a surface temperatureP of ~&bout 25°C : i The 
pressure to the air bearing was' about 30 kPa ; and 
there was. a uniform^ plienunr pressure of about 25 Pa, 
The nominal thickness of the web was 178 micrometers. 
The web was subjected to electrostatic pinning at 
35 about 10. millimeters inward from each lateral edge 
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(indicat^.d^at, 42)^,and. it is noted that-,.; from the \ 
e^ges ( to abput : 2r3, centimeters ;inward^ the web k'}. '. 
r thickness is r considerably : > greater /than the- 1 : hominal ' 
thicknesg.y ^^ itJiickened edges 3 are'. intended and 
5 are necf ssa:^ f to provide^ material for: gripping by, * 
w ^ fe?*-^ in.- film manufacturing 

proced^j^s.^ 44 vhich 

occurs . immediately iriwardr f rdnn thee t5iickehed^ edge^ and 
w ^^ Mr^^^ anot^^roiiickened; area 45 are 

10 char^cteri^ic iof >we^©;zjn^de9with6ut use /of the- present 
inventiqn, ^d # eir^ r e^eciallyanot^dw ; - ' :. . ;c r 1 
I ly^iiLi^ 3&6.Irepreseiit of 
;:c a quenched game device as ; above under 

>t&&, sam£ -^j&t&i&na yirth -^d fK^ceptxon- that, iiear each 

15 patera! ^jd^ai;.airr. jet paclcsi^Were ^ositidifed -such "that 
the fiT^fettfiiiei^ht •'sl±p^^!^ini&5^^i^^o£g^^ at 
th&£&g$i&&4&er.rvteb., The: y : is 14 1#' were /directly ad jacent 
oi^^^jp^^^affidr^were 0 J7S{ ntflM^ Axr ^es- 

sittesj^te/tJ^^dts in eacfcy^iJr^je-t ^ -packF 1 were jus ted 

20 syej* J^^i^^ jets" 
wasias .issi^idaicated i-n^NFi^ *4V%nd- -^he" s 1 1 ts were 
positioned to be 3 ,£^iM.imete*s from; the cast web. 
Air rV§lopiJtf|^,svtfroin j^ts over' the sites of electrq- 
static^p^ih^rCfi.ets T,l,=,*,2:^ L3, Hl> *2, and R3) 

25 were adjuSite^.to ber.geher^ll^'^reater than- jets inward 
from the jpinndng-.r (Exactr a^t[stmeht : of the jets can- 
no^ol?? i predetermined:- f or; any: given situation . : The 
web : ^ thinness r profile. is inspected and the jets cire 
adjusted lin.raccordance with the teaching herein. 

30 y - Line 4 6 evidences a- cast web of regularly 

thinning profile without" thickness reversals. It is 
noted that dine 46 does. not indicate either an area 
of extreme thinness or a thickened area inward there- 
from as were represented by 44 and 45, respectively, 

35 in line 41. 
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A c^st web 'ot the :iinptdveif : thiSkife^s : '^ro- : 
file, of-llae 46. is 1Ae .result >cf > this iavention ;; ahd v 
the result is ; even ^are;|Jroaovmce3-l^'S\ig. 5 where is 
shbwTi. g. graphica.lt ^mparisoh^ttf^th^-'caSS webs of ' ;v; 
5 Pig... 4 . after being subjected* to < biaxial*, drieritation ' 
. . by - being, stretched 3«*x-?4ft? tife*i^chiii^diafec€i<iii and 
■, 4 ..3X in the • trans vers«-: lirec tibn to ' yield a film' ; toith 

a nominal; 10»t^*s».'ro^l2xiniejro^tis*Si l £-s&'Mgv'-- 5 ' 
i. line .-51 represents; the vorl&ntefi i film -p^bduet of cast 
IP web , 41;; in Fig .., 4 and li£ee32;irepresents ^the oriented : 
film product of ,gas,t .v^b iin ; ?ig: :4. ^■2;t is rioted-' 
, V^tj ^e, T tbickaessrof ri^O;f^ilm;.ofv^li: m .:5^ 'deviates 
• ; t , s, ^ ste n ti ^lly f ^ora vfefcQ noranaj; .s,-3j2 : ; microk; fc/Sra: thickness 

, for 5 distance r J0 r 13 : .centirseterc irward. . c > .:c ine edge 
15 and a, distance of : 15-18 : : c.er»timeters inwar-5, from the r 1 
other edge, for a total ^of about 25^33,.- cantitte tar's cf- : 
sc ** a P?.. v? uch deviations, .represent ccnsii~2rabi3 wasted 
. in .film which must be scrapped for beir-y-.: - iside- of 
> a Fce?table til ~- c ' kl ^?S: rlimitsy.- , ; On the bfchcJ^M&d, the- 
20 thickness, of ,the -f ilxs of : line 52 dir e o cly I^ppr 6 aches' ;: ; 
the noroinal thickness; rand stays there ^ir'ii a -total" of 
less than 13., centimeters .of r . scrap... '■. o:~ in;--. ; }:?.■■ 
in, Fig.t., 6 *hera is shown a graphical com- 
parison of., thickness profiles.' of •anothe^'catjt'. web ■ 
25 with and wj.thout the, prccsss;, bf . this inv^vtiim. 
Line 61 represents! -the, iAickhesii, profdie; of the - 
quenched web cast using the device of Fig. 3 -without 
: a i« ; 'Pressure . supplied to the air- jet pack V'v To make 
the webs characterized by the lines: of this ; Fig, 5;. 
30 polyethylene terephthalate was cast at a temperature 
of about 285 °C onto a quenching surface moving at 
about 85 meters per minute and; having a surface 
temperature of about 16 e C. The. pressure to the air 
bearing was about 69 kPa and there was a uniform 
35 plenum pressure of about 22 pa. The nominal thickness 

12 
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of- the cast: : web-waa 76 4. micrometers . The web was sub- 
3 ec*ed - r *to ^-electrostatic ifSaaOmg tff'abdtft 10 milli\ 
meters* iriward from-e-^h lat-eral edge (indicated at 62) 
^'ahd %^-;isqnoted- £hat*<»frbm'H;he: edges-to- abput 4-5 
5 cent^^erS^ inward^ fee ^wefa- thicfche'ss ^il'Scons'icierably 
: great^ .€hfari :> tfie ^bminal' ^c*he|¥v l5: 

In line 61 the thickness minima ':%2 >l and the 
.i'&a'&fe&l Sr^fe liVuVe'-'deviations' to be 

^fn£tJ%/m ^Qce^.;oi ri thi^ i&izm&'m. , 

ti ~ s j v/ 65 represents- the ; thickness profile of a 

•\l.t^; : ad&w ^a. ■ tv eiu-j..xzJ.'.tr?sm nx ea- ir. fie:.* firs x 

a :4.?lf ^Ve^oA^m^fYlffr*;'^^^! ^ch **** 
- : the ; f f5f %^ s e *? h % ,5 'ia^^ 11 ®!^.!?^ j&*g was at 

Itfj-.H'* "#^SK.-B£at h 'fi ! w ^cr W ^nflffcSi were directly adjacent 
one another and y*4r*:&i&%.mill&mi#3fa^q6t < ,.-Alr pres- 
sures at the slits in each air jet pack were adjusted ' 
such that air from the individual jets was as is in- 
dicated in Fig„ 6 and the slits were positioned to be 

20 4.3 millimeters from the cast web. Air velocities 
from jets over the sites of pinning were adjusted to 
be greater than jets inward from the pinning and air 
velocities from the jets at _ the lateral edqes, Ll and Rl, j 
were adjusted to* be less than air. velocities from jets 

25 directly over the pinning, L2 and R2. Air velocities 
from jets adjacent to the pinning were adjusted to 
decrease inwardly from the pinning. 

Line 6 5 evidences a cast web . of regularly 
thinning profile without the maxima and minima of 

30 line 61. 

The optimum pressures to the air jet packs 
useful for practicing this invention vary greatly with 
changes in kind and character of the thermoplastic 
material and changes in conditions of casting and 
35 stretching. The above teaching is of the best mode 
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presently contemplated for l practicing the invention 
and for changed materials ;pr -conditions , air pres- 
sures and other process condition? can.be altered to 
0 provide.^ 

,5 thickness , prof iles f ollowed b^ r adjnst2MAj;- of air- 
pressure in ^cpordance vrith Jthe teaching, disclosed 

. , herein. , , w «■ . < 

While this invention can ^ .r*ed .in the 
manufacture of any thermoplastic cast web in accord - 

10 ance with the teaching herein, the invention is best 
si?.x ted for use ^n ur ;-?acture of cast wobs of: poly- 
olefins "such ^ " rihylene and polypropylene; poly- 

aiaidfes-such . ^ynexa^e^y 

poly c apro^inx'de viraylid-aae idfrloilde £, .;md pblyes tiers 
15; such as poiy'ietJiy iene-2 & .6^Wajphthaia ; te I poly te tra- 
in^ thy lene-l f 2^ib^I^ni:oate and' is eppfecicfliy useful 
with c >po!ye^thylen<b ? t aphtha la t^.^ ■ : ^ * ■•*» 
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'awr^-reol i - Arf^-'io^va* ?d«s ajfuic bLvcii r*vs*-'&:i '■ i! 

502: :wa> rfsv s>i;t aO :u baxfiffrss arte ssgh - ,7 f- 

w*"- 1 . r . za\>b~ ■ beixn £q : - sifet tp v^xr;>-j. jrl.* 

•li^; , ^%:..,';^^,ixv;tiicci < cr'-- : . • sspfcs ^3!T;fe-Q^^/ ^:^o j: .^dxf;i:?.i^ 4 

r. .:d«w ->f ^f^a-prdc^ -fbSf. guenchin^ ^tf%kjust- 

fil ing -thfeo^Qge of febltei^%'h%'rfe<^l^tic^ web^ which 
- - yjfccrfiMes^ qu^nciiW -'Wtef abk 
SYtad pffiixi^eacti^ lateral- ed^e bf the 1 web ^ the 
quenching surface, • 
^ :: ni ** 9rfw tAe* : impr^^ 

saii s^alqiiasrfeeting air^agaih^ tiie *4b^ioh§\the 
V'-$ite*0£ f^tial contact fifetweeh the'W&b ^ f t&l ^ 
10 quenching surface, . •■ j.\r.i a- : 

- rtxe ^^ v the rT 4ir being- directed against the web 

'through *%Luraiity ; ^bf v &Ir jetl'il^abie' of individual 
adju£tm€fe€* «o s . -:d aaoD- ' 

su!* ®^^n^7g^g^ ro --| s CQ^ ei!iih^l c Wherein the air 
15 jets aie ^adjusted to" r provide kit the vicinity of 
the pinned edges before the pinning such that air 
forces against -the web*af€* greatest &here the web 
'will w b€T pinned "arid : are decreased ihwiEirdly from that 
■--■site;' ■-t'--q < : % i.-^ v - ' <• ; - • " 

" 20 • J ' r ' 1 3. 7 The process of Claim 2 wherein the air 
jets in the vicinity of the center of the web between 
the lateral edges are adjusted to provide air such 
that air forces against the web in that vicinity are 
greatest in areas of the -web which are relatively 
25 thin. 



15 



) 



0051699 

16 

4. The process of Claim 3 wherein the 
vicinity of the pinned edges is that area in^ferd 
from each lateral edge to points in the web adja- 

. cent the pinned edges whereat minimum web thick- 
5 nesses would occur in the absence of the air forces, 
and the vicinity of the center of the W3b between the 
lateral edges is the remainder of the web inward from 
the vicinity of the pinned edges. 

5. The process of Claim 4 wherein the 

10 vicinity of the pinned edges is about 2 to 15 centi- 
meters inward from each lateral edge. 

6. The process of Claim 1 therein the air 
je^s . in ^he, y^inity of ^40*e^ cpnfer p;7 the web between 
the .lateral?. ed^ tp ps^\3s; ( ;ctir such 

15 s ; ..-t^t :i ajkr^fprces ; aga^.ns ;^ t^e-w^b in^th^'b-^^^ijiilty are 
; gr^ajte^jt4r^ 4 are^s ,?fo ; t;hgr.web 5 which ^ai:e ^relatively ... 

thin. ^ 6%;= : ... ?T . l r ,;j , 

^. . 7.. ;f:0 .^e,^c^Q£ : Claim.1 herein air is 
dirppted.: ^ga^inst; t^e.. . if eb v along the .complete line of 
initial contact between the web and ^feM 'jn?encbi:ng 
surface. *>*r T + TJ > 

:r 8^_ The process. of, Claim e ^wherein the air 
jets are ad jus ted,, to provide air \nj;fehf, ^icinity of 
the pinned edges before the pinning su<% r j*hat -air 
25 forces against the web are,, greatest where the web 
will be pinn^4 and are decreased -inwardly, from that 

Site. p . . : . 4 .. ... ., 

9. ..Th^ . OTOcess of Claim -J- .wherein the air 
jets in the vicinity ,,qf, the .center of .? the , web between 
30 the lateral edges are adjusted to provide air such 
that air forces against , the web in that vicinity eire 
greatest in areas of the web which are relatively 
thin. . ... , 

10. The process of Claim 1 wherein the air 
35 is directed against the web along the line of initial 
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contact between the web and the^qyenching surface, 
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